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The combined filtrate contains all the chromium and alu-
minium besides the phosphorus and vanadium. It can be used
for the determination of these elements.

. Upon the filter are the hydrated oxides of manganese, nickel
and cobalt together with a little iron that remained in the
aqueous solution after treatment with ether. Dissolve the
precipitate in a little concentrated hydrochloric acid. If there
is much precipitate, wash as much as possible into a small beaker,
place the beaker under the funnel and dissolve the precipitate
by pouring strong hydrochloric acid through the filter; if there
is only a little precipitate, place the beaker at once under the
funnel and dissolve all the precipitate on the filter." Wash
the filter thoroughly with hot, dilute hydrochloric acid. Add
to the solution the sulfuric and oxalic acid solution that was
previously obtained by dissolving the stain on the platinum
dish. Evaporate on the steam bath to remove free chlorine and
jl                          until the volume of liquid is small; the color of the solution may

iij.-                     be yellow from a little dissolved ferric chloride,  or more or

* *                            less yellowish green if nickel is present.

11                                When much nickel is present, the treatment of the solution,

I Ij I                         after the removal of the greater part of the iron by shaking with

' !Jj                          ether, should be carried out as described on page 85.

To remove, now, small quantities of iron that escaped
solution in ether (when the operation was properly carried out
this should amount to only a few milligrams) nearly neutralize
the free acid by the addition of ammonia but do not continue
adding ammonia until a permanent precipitate is formed. To
H ,,                         the barely acid solution, add 1 or 2 c.c. of 20 per cent ammonium

j I                         acetate solution and heat just to boiling.    Filter off the reddish-

brown flocks of basic ferric acetate through a small filter and
wash well with hot water. If the precipitate is at all bulky,
dissolve it in hydrochloric acid and repeat the basic acetate
separation exactly as before.

Combine the filtrates from the basic acetate precipitation,
make slightly acid with acetic acid and saturate the cold solution
with hydrogen sulfide gas. Without interrupting the current of
hydrogen sulfide, slowly heat the solution to boiling, then turn
out the flame and allow the solution to cool while hydrogen
sulfide is constantly passing through it. After the precipitated